To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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M66271FP

OPERATION PANEL CONTROLLER

DESCRIPTION

The MEE271FP is a graphic display-only controller for displaying a
high duty dot matnx type LCD which is used widely for PPCG FAX
and multi-function telephones.

Itis capable of controlling a monochrome STN LCD system of up
to 320 x 240 dots.

The IC has a built-in 9600-byte WVRAM as a display data memaory.
All of the VRAM addresses are externally opened. Address
mapping in the MPU memory space allows direct addressing of all
display data from the MPU thus providing efficient display data
processing such as drawing.

The built-in arbiter circuit (cycle steal system) which gives priority
to display access allows timing-free access from MPU to VRAM,
preventing display screen distortion.

The |C provides interface with a 8-bitf16-bit MPU with a
READY{WAIT) pin.

And this IC has a function for LCD module built-in system by
lessening connect pins between MPL.

FEATURES
Displayable LCD
shonochrome STN dot matrix type LCD of up to 76800
dots {equivalent to 320 240 dots)
shMaamum display duty : 1/240 (set to 240 Line)

: 1/255 (Max)
Display memor)()
*Built-in 9600-byte(76800-bit)YRAM {equivalent to one
screen of 320 240 dots LCD)
+All addresses of built-in VRAM are externally opened.

Interface with MPLU

+Capability of switching 8-bit type MPUMAE-bit type MPU

SWith WAIT output pin (Accessing register from MPU without
WAIT output. Accesaing VRAM from MPU with WAIT output )

+Capability of controlling BHE or LWR/S HWR at the interface
with a 16-bit MPU.

Interface with LCD

+ G0 display data are 4-bit parallel output

+4 kinds of control signals: GP,LP,FLM and M

Display functions

+Graphic display only {characters drawn graphically)

+Binary display only {(without tone display function)

+Verical scrolling is allowed within memory range
{small size LCD only)

Additional function for LCD module built-in system

+15 kinds of interface with MPU : A<4: 1= D<7:0= IOCS LWR RD

+Accessing VRAM from MPU through /O register

+Capability of inte rfacing with 8-bit type MPU only

5V single power supply

B0-pin QFP

APPLICATION

+PPC/FAX operation panel displayfoperation panel of other OA
equipment

+Multi-function/public telephones

+PDASelectronic notebookdinfomation terminal

+Other applications using LCD of 76800 dots or less
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PIN DESCRIPTIONS

i Inputf : Rurnb
ltem ﬁénme OStput Function ot
T— MPLU data bus
D=15:0= OStput Connect to MPU data bus. 16
Selecting 8hit MPU by MPUSEL input, D=15:8> connect to VoD or Was.
MPU address bus
Al 30 |1rmut Connect to MPU address bus.  When selecting 8-bit MPU, use A<13:0= And selecting 14
) P 16-bit MPU, use A<13:1= for the address bus with combining A<0= and BHE by the method
of access to internal VRAM (Refer to Figure-1). Use A=<4:0= for selecting address of control register|
O0s Inout Chip select input of control register ]
ApY When this pinis "L", select the intemal control register. Assign to /O space of MPU.
oS — Chip select input of YRAM ]
fpL When this pinis "L", select the intemal VRAM. Assign to memory space of MPLU.
High-\Write strobe input
HWR Input When this pinis "L", data write to the internal VRAM. HWR iswvalid only in using 16-hit MPU 1
controlled byte access by LWR and HWHR. (Refer to Figure-1)
TWR — Low-Write strobe input ]
MPLU b When this pinis "L", data write to the internal control register or VRAM. (Refer to Figure-1)
interface ;
=0 InpLt Read strobe input i
When this pinis "L", data read from the intemal control register or VRAM . (Refer to Figure-1)
MPUSEL | imput 81 6—bi; MPU select input . . |
According to MPLU, set "Wss" for 8bit MPU and set "Wop" for 16hit MPU.
R — Reset input
RESET | lnput Use reset signal of MPUMWhHen this pinis "L", initialize all intemal control register and counter. !
MPUGLK| Input MPU clock 1
Input of MPU clock.
Bus-High-Enable input
BHE | This pin is valid when using 16-bit MPU controlled byte access by A=0= and BEHE (Refer to Figure- ]
Dt 1), Connect to "WVoo" when using 8-bit MPU.
Setto"L" when using the additional function for the LGD Module built-in system.
WAIT output for MPU
WA Output This signal marlcle? WAIT far MPU.. . . L 4
Change WAIT "L" at timing of falling edge of owverlapping with MCS and (RD or LWR or HWR).
And return to "H" at synchronizing with the rising edge of MPUCLK after internal processing.
{(Dutput WAIT only when requested access from MPU to VRAM during cycle steal access))
Display data bus for LCD
UD<3:0= |Output | Transfer the LCD display data with 4-bit parallel signal. 4
Mutually output upperfower data every CP output.
Display data transfer clock
CP Output | Shift clock for the transfer of display data to LCD. 1
Take the display data of UD=3:0=to LCD at falling edge of GP.
Display data latch pulse
Lp Output This clock Use both as the latch pulse of display data for LCD and the transfer of scanning signal. 1
LF output when finish the transfer of display data of a line.
_LCD Latch of display data and the transfer of scanning signal at falling edge of LP.
interface First line marker signal
FLM Output | Output the start pulse of scanning line. 1
This signal is"H" active the |IC for driving scanning line catch FLM at falling edge of LP.
LCD alternating signal output
M 1
O Signal for driving LCD by alternating current.
LCD{OMNS/OFF) control signal output
LCOENB | Qutput | Output data which is set at bit'0 " of mode register(R1) in control register. This signal can use 1
for controlling the LCD power supply, because LCDEMNB set to "L" byRESET.
Oscillator OSC1 |Input | Input pin for oscillator Generate an intemal clock. . 1
OSC?2 Output | Output pin for oscillator For crystal oscillator or extemal clock signal. i
VDD —— | Power supply (source +5V ) 7
Others | Wss — | Ground 12
N.C —— | Mo connection 10
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OUTLINE
MEE271FP

(WRAM) which is equivalent to 320 240 dots LCD.
Control register
When access the control register from MPU side, use 10OCS,
TWR,RD A<4:0= and D<7:0=. Refer to Table-1,when set control
type inputs.

Control registers are R1 — R8 for the normal mode function and

RS9 — R11 for the exclusive register for the LCD module built-in
system.

WHAM

When access VRAM from MPU side, use MCS HWR.LWHR,

RO .BHE, A<13:0> and D=<15:0>  And enable to correspond to

both 8-bit and 16-bit MPU by using MPUSEL input. Refer to
Figure-1 and Table-2 — & for a form of WYRAM and input setting
for 8/16-hit MPU.
Cyele steal system

Cycle steal is interact method of transferring display data for
LCD from WVRAM and accessing VRAM from MPU on the basic

cycle of OSC.

Basic timing is two clocks of OSC and assign first clock to the
access from MPU to WVRAM and second clock to the transfer of
display data from VRAM to LCD.

Difference in VRAM between 8-bit and 16-bit MPU

is graphic display only controller for displaying a dot
matrix type LCD. This |G has a built-in display data memaory

In accessing WVRAM from MPU output WAIT. Change WAIT to
"L" at the timing of the falling edge of overlapping with MCS and
(RD or LWR/MHWR). And return to "H" at synchronizing with
rising edge of MPUCLK after internal processing.

Cycle steal system can transfer data with more efficient. This
function access with the cycle steal method as taking WAIT for
MPU durng the display term with necessity for the display data
transfer from built-in VRAM to LGD. On other side, don't output
WAIT for keeping throughput of MPU during horzontal
synchronous term with no necessity for the display data transfer
from VRAM to LCD side.

Referto the following descrption of cycle steal.
Cutput to LCD side

LCD display data UD=3:0= output synchronized with the rising
edge of GP output per 4hits.

LP output synchronized with the falling edge of OSC when finish
the transfer of display data foraline.

Enable to adjust the fittest value of the frame frequency
requested by the LCD PANEL side with adjusting pulse width by
LPW register.

FLM output, when finish the transfer of display data of 1stline.

M output is the LCD altemating signal which is signal for drving
LCD by altemating current.

M-cycle enable to set wvanably by M-cycle variable register in
line unit, and enable to utilize for preventting LCD from being
inferior.

{1) When accessing built-in VRAM by 8-bit MPU
(MPUSEL="L" EHE="H" HWR="H" :set)

A<13:0> Il A0

MCS 11— scjcec
YRAM

LWR 1—»qWEC  ggoobyte

De<7:0> dg—pmlDI7:0-
D=7 0=

RD |

(2) When accessing builtin VRAM by 16-bit MPU
{2-1) In case MPU use A<Q=and BHE for byte access
{MPUSEL="H" HWR="H"zet)

A<13:1> e A1 301
A<O> ) A0
Bt WHRAM
MCS W) CEC
_ 4800byte
LWR B WEG (Lower tyte)
D<7:0> Py DI <705
j« DO 0
el £330 2
BHE P Axcln
YHRAM
Ly CEC
4800byte
(Upper byte)
D«<15:8> 4 ol D158
Lﬁ(—- DO<15:8>
RD

(2-2) In case MPU use LWR and HWR for byte access
{(MPUSEL="H" BHE="H" A=0=="H"zet)

A<131> +——————p—gul A3

— WRAM

MCS ) GEC

_ 4800hyte

LWR 0 WEC (Lower byte)
D<7:0 3 D705

j:. D070

A3 =

WRAM
4800byte
(Upper byte)

CEC

HWR

o
(]
D<15:8> 4 DI<15:8=
-F DO<15:8x
RD

WEG

Figure-1 Difference in VRAM between B bit and 16-bit MPU
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Combination of control input pins for MPU interface

Table-1— & show conditions of input setting when access the control register and VRAM from MPU

(1) Access control register (Use address=A=4.0= Data=D=7:0=)

Table-1

IOCS |LWR | RD Operation
L L H Write to control register
L H L Read from control register
H X X Imvalid

{2y Writing to VRAM
{2-1) When use 8-bit MPU (MPUSEL="L" BHE=HWR="H":zet)

Table-2

Tahle-3

ol —

{2-3) When use

Table-4

Even if A«0x="H",
anable to write

SiU |MICS | BHE |A<0> [FWR |TWH | Odd address | Even address | o tots®
L L H L H L Invalid Write a-bit
H Write Irvalid
X H : ;
m 7 % Invalid Irvalid
(2-2) When use 16-bit MPU {In MPU controls byte accesswith A<0= and BHE. MPUSEL=HWR="H":zet)
MPU | +—= 5o ear | i AmEet Walid data bus
seL | MGS|BHE |A<D= HWR | LWR Upper byte Lower byte g
H L L L H L Write Write 16-hit
H Invalid Inwvalid
H L Write Inwvalid Upper 8-hit
H Invalid Inwvalid
L Invalid Write Lower B-hit
L 3 -
H H Invalid Inwvalid
H L Invalid Write Lower B-hit
H ; .
H % % % Imvalid Inwvalid
16-bit MPU {In MFU controls byte access with LWR and HWR.  MPUSEL=EHE=A=<0=="H":38t)
820 | MCS | BHE |A<0»|HWR |TWR | Upperbyte | Lowerbyte | “id%abus
H L H H L I Write Write 16-bit
H Write Irvalid Upper B-hit
H L Imvalid Write Lower B-hit
H Invalid Invalid
H X X

(3
{

Table-5

Table-6

) Reading from YRAM
3-1) When use 8-bit MPU (MPUSEL="L" BHE="H":zet)

Yl |MCS |BHE |A<0=| TRD Odd address | Even address | o %2206
L | H L L Invalid Read bt
H Read Inwvalid
X H ) )
H % Imvalid Inwvalid
(3-2) When use 16-bit MPU (MPUSEL="H":3et)
st. |MCS |BHE | A<0> RD Upper byte Lower byte mm i?tnjpbﬂs
H L X X L Read Read 16-hit
m ';( Inwvalid Invalid

MNote:Avoid setting combination except above,as cause of error action

2L or "H
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Description of cycle steal

BASIC TIMING
Basic timing of MEE271FP is two clocks of OSC
{intemal clock after dividing OSCH input).
Assign first clock to accessing from MPU to VRAM
and second clock to transferring of display data
from VRAM to LCD

QsC

(Internal clock after

CF output
(Display data transfer)

Apcass Data transfar

fom MPU fom WRARM
0 WRAM o LD MPU Lco

i e s
L L L

¢ Basic cycle .|

dividing ©3CH input)

Fi

Operation cycle of MPU access{during WAIT output)

Writing or Reading operation for VRAM during cycle steal
needs 1 cycle inbest case or 3 cycles in worst case,

gure-2 BASIC TIMING

according to the condition of the intemal cycle steal at stanng
access requested from MPU.

Cyile of I
LD asce

Cyle of
Best case

E:x) Assuming that FCS input is later than RD,LWR and HWR input.

1 Cyicle of 1 Cycle of |
1

cle of l
L 1

-

Poerengg LPU arcE

H LD ance

! 1
Mocs } { oremim oreotPUames |

I h - = 2 .

! !

D access -

o=l

|
1
]
I
1
1
]
:
]
with rizing edge of MPLCLK {
I
I
1
I
I
I
]
]
1

L [ |
T

ATT
E MéUCEEJ | &
Worst case | |
s s
i L
o -

with rizing edge of MPUC_LK

|

T

I

1

P
! Cancal WAIT when synchmonize
1

]

]

1

]

I

1

1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
:
1
! i O paraton cyce of MP Uaccess |
1
T 1
1 1
1
1
1
1
!
1
1
1
1
1
1
1
1

MPUCLK

Figure-3 Cperation cycle of MPU access

Function of cycle steal control
MEE271FP has a function for processing data of a line with
more efficient. This function access with the cycle steal
method as taking WAIT for MPU during the display tem
with necessity for the display data transfer from built-n
WRAM to LGD.
On other side, don't output WAIT for keeping throughput of

MPU during the horizontal synchronous term with no necessity
for the display data transfer from VRAM to LCD side.

But cernainly set a term of accessing with the cycle steal
method by GSW register, for controlling an error action near
the end of horizontal synchronous temm.

Ex) Assuming 320 240 dots LCD
1 Line
Lot q
r‘ Cutput when finish trarsir
LP | t of display data with 2 line
1 2 2 7e 79 &n 1
Cutput every trnsfarof
CP | | | | | | | | | | | I | | adizplay data,
UD<3:0- — ¥ XX \5,--5\ Y ¥ Y X X 4bittranstar
7 r
Setting by GR mgister Satting by LPWW registar J
= Dz playing term (Cycle steal method) Harizontel synchmnous tem bt
[Mezessity for data transfier fom WRAM 10 LD side) (Mo necessity for data trensfar fom WRAM to LGD sida)
CSE |
{Inernal signal)
|‘ Setting by CSW rege
Start WAIT for MPU according to Acess with bus timing of MPLU Start WAIT for MPU iR timing of GSE "H"
oyl stoal access, without WATT for MPLL, accoming o bus timing of MPL.

Figure-4 Function of cycle steal control
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Handling of oscillator pin

<1 Crystal oscillator

Crystal oscillator
t OSC1
C1
= Rf MEE271FP
L 0SC2
c2 Rd

=2= Input from extemal clock directly

Clock 3
generator oSt
MEE271FP
Open «€— 0SC2

Az far as possible, connedt C R and the crystal oscillator at near the pin.

Figure-5 Oscillator pin

Additional function for LCD module built-in system

Ag all of the VRAM address in MBE271FP are
extemally opened for addressing VRAM from MPU
directly.

When consider the LCD module built-in system, connect
ping are increased.

But ME6271FP has an additional function for the LCD
module built-in system by lessening connect pins.

MPU side

Azdils
D70
10Cs
LWR
RD

Cutline of the additional function for the LCD module built-in system

Interface pins with MPU

15 kinds of Interface with MPU:A<4: 1> D<7:0= 10GS LWR RD

Method of accessing the intemal VRAM

Access the intemal VRAM through the VRAM address index
register (IDXL,ID¥H) and the Data port register (DP) which are

used for /O register.
The following show the process of accessing VRAM.

Setting to MPUSEL,BHE="L"

— 3 Select VRAM address index register (IDXL,
IDXH), and write access address(14bit) as
data.

Select Data port register (DP).
Reading/Mriting data for appointed
WRAM address.

; YHAM address is increased of +1.

Mo use pins set the following.

HWH="H" MCS="H" WATT= open MPUCLK="L" MPUSEL="L",
Wz"L",ﬁ\<0>:"L",ﬁ\<13:5>:"L",D<15:8>:"L",
RESET=Fower on reset or soft ware reset.

(In caze of soft ware reset RESET ="H" zet)

Enahble to change IDXL and IDXH evan if either.

Access the DF after writing the mode register (DISP(R1-D2)) =" 0",
Always enable to access (CSES register ="0") because the display
signal fix "H" or "L" in DISP="0" and aterm iz no wait access.

Access OF without WAIT function.

YHAM address is automatically increased of +1 when finished
access to OF.

When access to continuous address,it doesn't need to set IDXL
and 1DKH.

Application

LCD side

Common

. driver
reffm—]g

Graphic LCD PANEL

MES271FR

T 4

Crystal
Oscillator

i

Segment driver

LZD module of small size for only graphics
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Con

trol register

MEE271FP has 9 kinds of control register.
To set mode from MPU to control register,use [OCS,
LWR RD, A<4:0= and D<7:0x.

(1) Kind of control register

Control register Table

Kind of register Address Data
Functions of register RAN
Mo. Name A4‘A3‘A2‘A1 }AO D7| DE| D5 ‘ D4‘ D3| D2| D1| DO
D& — 00 set the basic mode. RAN
R1 | Mode register 0 0 0 0 0]csEs RESET— OSCC —pmt DISP | REV |LGDE | 7 i5 the status register of cycle steal D7=0nly
state. "R
RISl et Set the number of horizontal displa:
R2 |character number |0 0 0 1 0 — CR B : play W
; characters perline.
register
Haorizontal
R3 |synchronouspulse |0 O 1 0 O ——————LPW ——————— B St the pulse width of LP perline. W
width registar
Cvycle steal enable Set the term of cycle steal enable access
R4 |width register 0011 00— CSW ————— quring horizontal synchronous tem. W
AR5 Wertical Ime. 0100 0 SLT y Set.the n.umb.erof digplay line of W
number register vertical direction.
RE 0101 Op——— SAL ——
: Set the display start address of VRAM.
Displ tar
aclisdpreasyssr:igister Set lower B-bit to SAL and upper 6-bit to R
SAH. Max=257FH
R7 01100 -— SAH — =
= it} Qyole vanable 0111 0 MT - Set the cycle of LCD altermnating signal W
register from M .
A9 Dat.a por 1000 0ke DP | Datapor regis.ter for accessing VRAM RAN
register through the register.
Set the address for accessing VRAM.
1001 Of——— IDXILL ——————p= . :
Pl Set lower 8-bit to IDXL and upper 6-bit to
VRAM address IDXH. Max=257FH R/VY
index register And automatically increase in continuous
R4 10100 — IDXH ——— ) address .

MNaote:Data port register{DP) and VRAM address index register{IDXL IDXH) are exclusive register when using this IC for
the LGD module built-in system.
When RESET each registeris initialize the setting which is assumed LCD size of 320 240 dots.

Then,even if each register has not setting, output the signal to LCD side |itis possible to be alternation of LCD.
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(2) Description of register
{2-1) Mode register [R1]

Address |RAW Function Reset
D7 CSES *fStatu.s registar for identifying active or inactive in cycle steal
unction.
0| Nowait access +Set "1" during active with cycle steal function. 0
+ CSES iz for only reading not for writing.
1| Cycle steal access

+Software reset.
D6| RESET +Surely return to reset off after reset on,

0| Reset OFF 0
1| Reset ON

QOSCC S +Set the division of OSC clock for internal operation from
Divigion of OSCA : :

D5 | D4 | D2 CECT input pin.

1 +When reset OSCC=000,05C1 clock doesn't divide.

+Don't sat except laft tabla.
1/2  Division 2e

/4 Division
1/8 Division
116 Division

R

00000 | p7=

Cinly
ret

— | D [ |
D [ [ | D
e e e I Pl o}

+Control the displaying ONAOFF of LCD.
D2 D!SP +Whan reset DISP=0 set dizplay OFF.
0 | Display OFF +AEV(DA) set "1", and when DISP="0" display data UD<3:0= output "1" in

i Display ON revarzal moda.

+ Control normalfeversal of LCD display.
D1| REV +When reset REY=0 32t norm al display
0 | Mormal display +Inusing LCD of perm eation method REV="1" haz affect. 0

Reversal display

+Sat the output data from LCDENB output pin.

DO| LCDE +Whan reset LCOE=0 LCOEMNB output "0"(Was potantial).

0 | LCDENB="0"output |*Thisfunction is prepared for controlling the voltage of LCD.
o Whenthe power supply is ON after finish each register setting LCDE="1" supply 0
1 | LCDENB="1"output | voltage of LCD. Conversely for setting power supply OFF first LCDE="0" the
voltage of LD iz OFF. Therafore enable to prevent LCD from being unusual
voltage az DG

Thiz function use for satisfy the need of LCD.

{2-2) Horizontal display characters number register [R2]

Address |RM Function Reset

CR :
Charactar Cizplay dot
D7 | Do | D5 ‘ D4 ‘ D3 ‘ D2 ‘ DA ‘ Do number num ber

O 0o 0 0 0 — —
O o 0 0 0 1 g
00010 | W O 0 0 0 1 o0 16 28H

Y

i 1 1 1 1 1 53 504

+The number of horizontal display characters per line can set to the extent of max=504 dots(=63 characters)
+Whan reset CR="28H"(=40 characters =320 dots)

et -
.

MNate: Definition of the number of display characters
The number of display characters means data which is corresponding with 1 byte of VRAM.
In case of binary, 1 bit of VRAM corresponds to 1 dot of display,then 1 character means 8 dots of display.
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(2-3) Horizontal synchronous pulse width register [R3]

Address

R

Function

LPW

Reset

00100

o
-l
o

6| p5| D4] D3] D2]

Charactar

B3 | oo number

0 0 0

0 0

0O o0 0
0O o 0 0 0 0O
0O o 0

o 1

0O 0 0O

1 0

:
2
¥

i 1 1 1 1 1

1 1 255

+ Sat the length of horizontal synchronous pulse width which appeared per ling in charactar unit.

Horizontal synchronous pulse output from LF output pinand use for changing serial/parallel of displaying data
Adjusting this pulze width is possible to set frame frequency the fittest value.

And the actual LP output pulse is (LPW setting value - 1GP) in consideration of timing with CF output,
+Wihan reset LFW = "011"(=1 character)

O01H

(2-4) Cycle steal enable width register [R4]

Address |RAW

Function

CSW

Reset

Charactar

p7| ps| p5| p4| D3| D2] D1] DO

number

00110 | W

0

0O 0

0

0

0

0

0
0
0

0
0

o 0

0

0

0

i

0 0

0

0

1

0

1

1

Y

=it

1 1

1

1

1

1

285

Satting value of CEW sets below LPW value.
+When reset, GSW="004".

Suraly CEW sat over 01H.
(When salect 8-bit MPL 1 byta is indefinite.

00H
+During the horizontal synchronous term, set term of access by eyele steal method in character number unit.
Mote: Be caraful with first and second byte of display data UD<3:0= output indefinite data whan setting
value of CEW is still reset (00H).

Wihen 16-bit and SAL:D<0>=0, 2 byta ara indefinita.
Wihen 16-bit and SAL . D<0>=1, 1 bnte iz indefinite )

(2-5) Vertical line number register [R5]

Address |RAW Function Reset
SLT Yertical line
D7 | D6 05| D4 D3] D2 | D1 Do | number
o o 0 0 0o 0 0 0 —
o o 0o 0o 0o 0o 0o 1 1
01000 | W o 0 0 0 : o 0 1 0 ? For
L Y
1 1 1 1 1 1 1 1 255

+ 5L T combine the setting of display driving duty of LCD.

+ Satting of SLT iz sure to adjust to the number of display line of LCD.
+Wihen reset SLT="FOR"(=240 lines).
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(2-6) Display start address register [R6,R7]

Address |RM Function Resat
SAH SAL Display start
p7| D6 | D8] p4] D3] D2 D1] Do | D7| D6 | D5 | D4| D3] D2] D1 Do | =ddress
01010 00 0 0 0 0[O 0 0 0 0 0 0 0| 00004
SAL o o o0 0 0o 0] 0 0O 0 0O 0 0O 0 1 | 0001H
o o 0 0 0o 00 O O 0O 0 0O 1 0 | 00024
y L y
1 o 0 1 o 1 o 1 1 1 1 1 1 1 257FHH
o
R +D6 and D7 output "0" when read SAH. 0000H
+It iz possible to set display start address to the extent of 257FH (=5600 address).
+Don't set over 2580H.
+When reset SAL and SAH="00004",
+Display stan address is established by the writing data to SAH register. Even if only change SAL,
01100 surely set SAH after SAL.
SAH +Whan selact 8-bit MFPU start address set in SAL <07 — D0> + SAH <05 — Do,
When select16-bit MPU start address set in SAL <07 — D1 + SAH <Ds — D0
+Even if selacting 16-hit MPU enable to set display start address in character unit.
In case the display reading data from VRAM star at D<15:12» zet SAL <D0=="0",
and if start at D«<7 4= zat SAL <D0=="1". (Rafer to Figure-8}
(2-7) M cycle variable register [R8]
Address |RW Function Reset
MT
Cycle of M
p7] pel D5 D4 Ds| D2 [ D1] DO '
o 0 0 0 0 0 0 0| Togglechange at every 1 frame.
o o0 o0 0 0o 0o 0 1 Toggle change at every 1 line{1LP).
o 0o 0o 0o 0o 0 1 0O | Toggle change at every 2 lines.
01110 | W : J 00H
1 1 1 1 1 1 1 1 Toggle change at every 255 lines.
+Set the cycle of M. In caze of MT=01H M repeat reversalitoggle) at every 1 line (at every 1 count of LP).
+When reset MT="00H" toggle M signal at every 1 frame.
+Wa racommend this register set suitable value for user's LCD.
{2-8) Data port register [R9]
Address |RMW Function Reset
DP ;
Data port (Bhit
7| pe| ps| p4| D3| D2 | D1 Do port{8er
10000 |RAw _ _ . XX
+Exclusive data port register for the LCD module built-in system {indefinita )
Reading or writing 8bit data batween MPL and WVRAM through this register.
+WVRAM address index register (ICXL IDXH) iz increased of +1 when finizhed access to OP.
+«Cutput indefinite data when rasat.
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(2-9) VRAM address index register [R10,R11]

Address |RAW Funetion Reset
IDXH IDXL Accessing
10010 p7] 6] ps| D4l D3] o2 D1l Dol D7] D6 | D5] 4] D3] D2 | D1 Do |VRAM address
IDXL O o 0o o0 0O 0] 0 0O 0O 0O O 0 0 0 | 0000H
O o o0 o0 0O 0O0J0 O 0O 0O 0O 0 0 1 | 0001H
0O o 0 o0 0O 0] 0 O 0O 0O 0O 0 1 0 | 00024
RAW Y Y Y 0000H
i 0 0 1 0 1 o 1 1 1 1 1 1 1 257FH
+Exclusive VRAM address index register for the LCD module built-in system.
10100 +It iz possible to change the register only one side because |TXH and IDXL are indepandent each othar.
1DXH +lt iz possible to set VRAM access address to the extent of 257FH (=5600 address).
+Don't set address over 2580H.
06 and D7 output "0" when read IDXH
+When resat IDXL and IDXH="00004".

Description of LCD display
Relation between setting of control register and LCD displaying

LP

M——— 1 horzontal ling ————W=

- CR ———ma—— | Py ——

-
CSW

Expectant

LCD PANEL SLT Condition of control register

(CR 8) SLT <76800 dots

. | 1 horizontal line |
= CH i ; Vertical line number  g.T
Horzontal sy nemnous pulss width

Characner nurnberaof horlzo ntal displky

oso” LML LI LML ML UL LU
op [0, (11117 gl

D305 XXX XXX XXX
-

1 Character number=28 dots display

|

(1) Time for proccessing a horizontal line{ TH) CR, LPW CSW  Unit of character number
2 SLT :Unit of line numbear
TH = f (CR+LPW) fosc  Internal OEC clock frequency
0sC after dividing OSC1 input
2) Time for proccessing a frame{TFR
( ) P g ( ) By adjusting LFWY it iz possible to set a frame fraquency
TFR=TH SLT which is requested from LCD PANEL the fittest value.

Figure-6 Relation between setting of control register and LCD displaying

RENESAS



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

MITSUBISHI <DIGITAL ASSP>

M66271FP

OPERATION PANEL CONTROLLER

Relation between address of VRAM and LCD display

ex. 1) When display start address =0000H YWRAM address mapping on the LGD PANEL
0000H | 0001H | 0000H J0001H |
A VRAM ~ o o LCD e |SLT line
i 9600byte T T BANEL T
LF [257En [257Fn [257En [257Fn | N
i CR 8 dots -

ex.2) When display start address =1000H

{00000 [0001H |—pm 10004 | 10014 |
o

WHAM

b1
LY
b3 ]
4

9600byte PANEL
[ooos # » ot 257EH [ 257FH | 0ooon J o001k | 7

Y

|25?EH |25?FH -

Remark) VRAM address counter return to "0000H",
after count up addressto "257FH".

Figure-7 Relation between address of VRAM and LCD display

Relation between VRAM data ,LCD display and display start address register
(1) When select 8-bit MPU

Juse wpe ot upa Juss upe w1 ube leg— | GO display data
DF | Do | Ds b4 Jbe | D2 | D1 | 00 le—— Data of one address for VRAM

1 o] 1 a a 1 o] 1

LCD PANEL 2

L9

[

(2) When select 16-bit MPU (SAL -D0="0")

|u03 UDe UD1 UDo |u03 ubz Ui uooluoa uDz LD umluoe UDe UDM UDo |.-_ LCD display data

s | D4 [ D13 | D12 D11 (D10 | Do (De | O7 | D6 Ds | D4 | D3 | D2 | D1 | D0 lalb—— Data of one address for VRHAM
1 o 1 o o 1 o 1 o o o o 1 1 1 1

LCD PANEL A

L

[

(3) When select 16-bit MPU (SAL -D0="1")

Invalid display data ups | ube | up+ tupe Juss § oz | o1 ! ute le——— | GO display data

M5 | 14 | D13 (D2 D11 |00 | Da | Ds o7 .53 Ds | C4 ) Dz 5] Do wl— Data of one address for VRAM
1 [u] 1 a a 1 a 1 o] [u] o] o] 1 1 1 1

32

" LCD PANEL v

+Only upper byte data of the display starnt address is invalid data(cut off data).
+ Cutput the display data normally from next address of the display start address.

Figure-8 Relation between VRAM data LCD display and display start address register
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Output signal of LCD side
Ex) Assuming 320 240 dots LCD

{In setting of CR=40characters | PW=2characters SL T=240lines, OSCC=1division MT=1toggle per line)
(1) Qutput signal perline

et o 1 $ T T LTI T vsndisseias

&0 1 2 7a &0 1 2

CP | | ‘ | | | Ss ................... SS | | | § | | | Cutput every display data transfer.
ryl I I Ji
UD<3:0> _X W S S S I | )| A\ 4bit paralled output
|—lﬁ—l Cutput when finish the transfer of
LP one line of display data.

{2) Qutput signal per frame
239 240 1 =] 240

|
o S N B LT T¥
FLM M M

L B I EE gL L S

Cutput at finishing the transter of
first line display data.

{4) Reset—1stline of 1st frame

RESET | I

1stline of 15t frame
(5)1stline — 2nd line

LP | |

FLM | |

M I

i 7T 78 74 g0
P LT LT LT LT JEpEpERERENENEN

1stline 2ndline

(6) 240th line of 15t frame — 1st line of 2nd frame
0SC1

LP I I

FLM

M I

il 77 78 74 a0
op L gigSgigligininlin

240th line of 1st frame

1stline of 2nd frame
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ABSOLUTE MAXIMUM RATINGS (Ta=0- +70°C unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —03-465 v
Vi Input voltage -03-Vom03 vV
Vo Output voltage -03-Vom03 v
o Output current 10 mA
Pd Power dissipation 600 mwWy
Tsig Storage temperature —55 —+150 G
RECOMMENDED OPERATING CONDITIONS (Ta=0 - +70°C unless otherwise noted)
Limits

Symbal Parameter Conditions o . — Unit
VDD | Supply voltage 45 50 55 vV
Vsas Supply voltage 0 vV
Vi Input voltage 0] VOD vV
Vo Output woltage 0 VDD Vv
Topr | Operating temperature 0 +25 +70 C

ELECTRICAL CHARACTERISTICS (VDD=5V 10%, Ta=0— +70°C unless otherwise noted)

Symbol Farameter Conditions - LIV Unit
Min. Tvp. HERe
VIH High-lewvel input voltage éiiggtugr Voo=55Y 22 W
0501 FESET
VIL  |Low-level inputvoltage [P MPUSEL \ypp—d BV 08 v
VIH High-lewvel input voltage Voo=55Y 35 W
OB
ViL Low-level input voltage Voo=45Y i W
Fositive-going
VT + e old volage CiRSSE Wpo=5.0V 2.3 37 W
_ | Megative-going RESET B
VT W eahold voliagia Wpo=5.0V 125 2.3 W
All outputs
VOH | High-level output voltage | exsept for [OH=—4mA 41 v
osczand [ VoD=45Y
VoL | Low-level output voltage | eMputs of loL= 4mA 0.4 Y
D<ib:0=
VOH | High-level output voltage loH=—50UA 41 v
O502 Voo=45V
VoL | Low-level output voltage loL= 50uA 0.4 W
IH High-level input current Voo=5 5V VI=VoD 10 A
I Low-level input current WpD=5 5V Vi=Vss =10 A
Cff-state high-lewval
lozH silpLitsiriatt S VDD=55V,Vo=VoD 10 A
lozL | Cff-state low-level R VbDoE 5V VooV _10 A
output current DR=2.0:¥, 0=V o9
Operating supply current WVDD=5.5Y VI=VDD or V53
IDDA) {Average) foso=10MHZ, Output=open i it
WDD=55Y,
IDDis) | Stand-by supply current OGS MCS=VDD 500 A
Cthers Y I=WDD oF VS5 (valid)
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SWITCHING CHARACTERISTICS (VDD=5V 10%, Ta=0—+70°C)

Limits y
Symbol Parameter Test_ . = Unit
condition Min. Typ. Max.
taflOCS-D) |OCE data access time
taMCS-D) MCS data access time 70 ns
ta(RD-D) RD data access time
tdis(l0CS-D) Cutput disable time after IOCS
tois(MCS-0) Output disable time after MCS 20 ns
tdis(RD-D) Qutput disable time after RD
tpHL{MCS-WAIT) | WAIT output propagation time after MCS
IPHLOWR-WAITY | WAIT output propagation time after WR 40 ns
tpHL(RD-WAT) | WAIT output propagation time after BD
tLH(CLKWAITY | WAIT output propagation time after MPUCLK 20 ns
tpd{ OSC-GF) CP output propagation time after OSC CL=50pF 40 ns
}Emggggtg LP output propagation time after OSGC 40 ns
tauDy UD access time 40 ns
{Em%ggg?ﬁm FLM output propagation time after OSC 40 ns
tpd(OSC-y M output propagation time after OSC 40 ns
tpLH{OSC-LE) o
tPHL{OSC-LE) LCDENEB output propagation time after OSC 40 ns
Tpd{D-WAIT) Data definite time before cancelling WAIT a ns
TIMING REQUIREMENTS (VDD=5V 10%, Ta=0- +70°C)
(1) Accessing to control register
Test Limits .
mbaol Parameter e - Unit
Sy condition Min. Typ. hMaox.
tw(ocs) IOCS pulse width 70 F
W (LWR) LWH pulse width
1suD10CS | Data set up time hefore falling edge of I0GS 0 ns
1suD-LWR) | Data set Up time before falling edge of LWR
th(l0Cs-0) Data hold time after rising edge of IOCS 15 o

thiLwR-0) Data hold time after rising edge of LWR

tsuia-10C8) | Address set up time before falling edge of I0CS
tsu(a-LWR) | Address setup time before falling edge of LWR 15 ns
tsuia-RO Address set up time before falling edge of RD

Ih(oCs-) | Address hold time after rising edge of 10CS
Th{LWR-2) Address hold time after rising edge of LWR 15 ns
th(FiD-A) Address hold time after rising edge of RD

(2) Accessing to VRAM

Test Limits .

mbol Parameter s - Unit
S¥ condition Min. Typ. Max.
W(MGCE) MGCS pulse width 70 e
i wRy WR pulse width
tsu(D-MCS) Data set up time before falling edge of MCS 0 s
tsu(D-WR) Data set up time before falling edge of WR
th(MGS-D) Data hold time after rising edge of MCS 15 ns
thiwR-0) Data hold time after ising edge of WR
fsuia-MGS) | Address set up time before falling edge of MCS
tsuia-WRy Address set up time before falling edge of WR 15 ns
tsuia-RDY Address set up time before falling edge of RD
thiMGS-4) Address hold time after nsing edge of MCS
thiwR-2) Address hold time after rising edge of WR 15 ns
thiRD-4) Address hold time after rising edge of RD

RENESAS


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

MITSUBISHI <DIGITAL ASSP>

M66271FP

OPERATION PANEL CONTROLLER

(3) Clock and accessing to LCD display

Symbol Parameter Test condition Lt Unit
Min. Typ. Max.

1G{CLK) MPUCLK cycle time 50 ns
PWH(CLE) MPUCLK "H" pulse width HC(CLK) i
tWL(CLE MPUCLK "L" pulse width 2

1G(0sC) OSC cycle time 5 0mote) ns
TWH(OSC) OSC "H" pulse width loosg s
tWL{OSC) OSC "L" pulse width 2

1G(CR) CP cycle time t?gof—:;}) ns
tWHCP) CP "H" pulse width tciosc)

WL(GP) CP "L pulse width et "~
PAFLIM) FLM pulse width 2’&%2@ ns

Maote: Clock frequency of OSCH inputis less than fmax=20MHz.
Limit of OSC clock for the intemal operation is fmax=10MHz.
When OSCH is more than 10MHz from external input, set OSC clock

Up to 10MHz by using division of OSCC register.
Division is setwith rising edge of OSCH input.

Test circuit

P.G

Input Yoo

Yoo

% RL=1K

DUT

S
[BESEH
SN2
cL
’ RL=1K

i\fss

O Cutputs
axcapt for

oL D150

7

1/n =Division of OSCH
LPW=5etting value of LPW register

Parameter SW SWw2
tdisim Closed Cpen
tdismz Open Closed
tazy Closed Open
tagH) Open Closed

() Input pulse level : 0— 3V
Input pulse rizafall tima :tr tf=3ns
Input decizion voltage ;1 .5V
Cutput decision voltage : Voo/2
(However tdis(LZ) iz 10% of output amplitude and tdis
(HZ} is 30% of that for dezision )

(2 Load capacity CL include float capacity of connection
and input capacity of probea.
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TIMING DIAGRAM

(1) Write to control register (ﬁ ="H")

Without WAIT
w(oGCs)
10CS \ j{
- W(LWRY
""
LWR \ /
||H||
WAIT t2u(D10CS) th(I0GS-D)
u(DiLW | {(LWR-D)
D<7:0>—( Data input is established
tog(A1 0CS
tsua-LWR)
A<4.0> }( Address is established

{2) Read from control register (LWR="H")

Without WAIT
I0CS \ },
S 1
RD \ /
||H||
WAIT
I ta(l0Cs ) J51ges D)
ta(RD-D) §isD-D)
D<7:0> Data output is established
tau(a-10CS)
tsu(A-F!D)r
A<4:0> X Address is established

MNote 1: Writing/Reading operationﬂr the control register is performed during overlapping 10CS and (CWR or RO).
Limits of IOCS LWR and RD are prescribed by the input signal of last change to "L" in starting access,
and by the input signal of first change to "H" in ending access.
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(3) Write to VRAM ( RD = "H")

Term of non cycle steal access

tn(M G5
MCS \ /
(W)
_LWR \ [/
(+HWR)
IIHII
WAIT tau(D-MCS th G:5-D)
W DWR) | L OWAR-0)
D“?EO} —( Data input is established
(PLSE0Ly togAMOS) | th{W S
tau(aWR) L, thiwR-8
A<13:0> }( Address is established }(
{(+BHE)
(4) Read from VRAM (LWR,HWR ="H")
Term of non cycle steal access
MCS \ J/
=Tt \
RD \ jl
IIHII
WAIT
" ta(MCS-D) i dis( 55D}
ta(RD-D) dis(HD-D)
D«7:0> —)
(D<15:0>) Data output is established
tsu(A-MOS | th(i GS-A
tau(a-AD) |, th(RD-A
A<13:0> )

\

Address is established

X

Mote 2:Wiiting/Reading operation for VRAM during non cycle steal accessis performed dunng overlapping MCS and
[LWR+HWR) or RD).

Limits of MCS LWR{(+HWR) and RD are prescrbed by the input signal of last change to "L"in starting access,
and by the input signal of first change to "H" in ending access.
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(5) Write to VRAM ( RD ="H")
Term of cycle steal access

tO{GLK)
H(CL K tWL(OL

MPUCLK _/_\ / * / \_/_\ f \ / \
. (v G —
MCS \ jf
2 tu(WF) e
LWR \ /
(+HWR) /
WAIT tpHlg0s- NTL\ tpLH(CLE- m?
tsu(D-MCS > th(M CS-D)
o tpHLWRAWAIT)
(DWW g NMB-DY
D<7:0> —( Data input is established )
(D<15:0>)
tag(A-MCS th{MCS-A
tsUAWE L thiWF-a
AﬁO:» Address is established
{(+BHE)

(6) Read from VRAM ( LWR,HWR ="H")

Term of cycle steal access

tC(CLK)
AH(CL KW L(CLAD
MPUCLK _/_\ { \_/_\ ? v/ \
c5 \ /
RD \ [/
S P
WAIT tpH MOS-WAI]}\ tpLH(GLK-WAI'I’)j/
tpHL(AD-WAIT) —
D<7:0> ((((((((((Data output is established )—
(D<15:0>) SU(A-MCZ) thiM G5
RENGE ) > L th(RD-4

A<13:.0> }( Address is established ‘(

MNote 3 Readingfwriting operation for VRAM during cycle steal needs 1tc(Iinternal) in best case or 3te{internal) in worst
case,according to the condition of the intemal cycle steal at starting access requested from MPL.
te(Internal) = Clock cycle time after setting division of OSGH.
Data output D in reading is established before changing WAIT to "H".

4: Limits of MCS LWR(+HWR) and RD are prescribed by the input signal of last change to "L"in staring access,
and by the input signal of first change to "H" in ending access.

5: Always once retumn MC S LWR(+HWR) or RD to "H" after canceling WAIT output.
In case of latching "L",as don't output next WAIT this is cause of error action.

RENESAS


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

MITSUBISHI <DIGITAL ASSP>

M66271FP

OPERATION PANEL CONTROLLER

(7) Interface timing with LCD {OSCC =1 division : set)
+When OSCC =1 division ,OSC clock forinternal operation = OSCH input.
1G(0S0)

<7-1> Transfer of LCD display data

TWH(OSE) TWLIOSE)
0SsCH _1; { J'_LI_‘\_I_\J_\_/_\_I_\_I_\_/_\_

CP

tpL H{OSC-LPY tpHL{OST-LPY

LP

WAWA
IAWA AVAVAWAWAWA
X

UD<3:0> x x x x x x u Data is indefinite xx x x x x x

<7-2> LCD control signal

I AWAWAVWAVAVAYAYAVAYAVAVAVAYAYAYAVAVAS
AV AVAVAYAVAVAVYAVA 'AVAYAVYAVYAYE
LP [T\

tpLH{OSC-FLM N HU[(CSC-FLM)
FLM \
B (FLI)
tpd(OSC-1)
M

tpLH(OSC-LE) tpHL(OSC-LE)

i e
LCDENB ] ), \

MNote 6: Output signal to LD side is syncronized with ©OSC clock forinternal operation.
When division is set to 1/2 — 116 by OSCC register, switching charactenstics is defined by rising edge of OSCH.
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